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This document -presents charts reflecting changes in 
graduate programs in U.S. universities from 1970-72 and projected 
changes to take place between 1972 and 1974. qharts are presented by: 
(1) changes in doctoral and master's programs by "type and control of 
institution; (2) .changes in doctoral programs by rating of 
institution; (3) changes in science and engineering doctoral and 
master's programs, by type and control of institution; (4) changes in 
science and engineering doctoral programs, by rating of iiniverceities; 
(5) doctoral and master's programs initiated, -sliminated, and 
inactive by field; (6) the relation of changes in doctoral and 
master's programs to number of institutions and to e&timated number 
of departments by field; (7) reported reasons for starting doctoral 
and master's programs, 1970-74; (8) repor^.ed reasons for eliminating 
doctoral and master's programs, 1970-71; (9) principal reported 
reasons for -starting doc^-nral and master's programs by field; (10) 
other contributing reported reasons for .starting doctoral aiid 
master's programs by field, 1970-74; (11). principal reported reasons 
for eliminating doctoral .and master's programs, by field, 1970-74; 
(12) other contributing reported reasons for eliminating doctoral and 
master's program by field, 1970-74. .Also included is a discussion of 
the changes in graduate programs in science and engineering as 
presented by the National science Foundation. . (HS) ■ 
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Changes in Graduate Programs in Science and Engineering 

1970-72 and 1972-1974 

Tftc general expectation of a conthmhif; larftc expansion in the number of mdiune pwi-^ifus 
jmticularly in the sciences, of a few years ago, now appears nnfoundcd V .-t recentlXionipietcJMmvx 
indicates that little expansion in graduate programs in science and engineering occurred hi the paM J 
years, and even less is expected in the next 2 years. 

In cxandning the findings of the study, caution should be exerciu'd regarding interpretatiou^ that go 
beyond the data. While the munber of programs shown to he increasing, new programs may not involve 
expansion, but rather the granting of degrees in a newly developed area ofseicnee, e,g„ Itiophvsii \ There 
w^s no information collected in the study related to changes in resource re<pnrement,\ due to additions 
or deletions of programs. 



Summary 

• During 1970-72 the ratio of net additions in doctoral 
programs in science and engineeiing to existing doc- 
toral departments in these areas of study was I to 26. 
However, current plans for the 1972-74 peiiod indi- 
cate that this rate of growth will be cut at least in 
half.- to I to 66. 

• The **top twenty" universities showed no net change 
in science and engineering doctoral programs in the 
1970-72 period; the "developing" universities showed 
a net increase equivalent to about one per two univer- 
sities, while the "intermediate" universities showed 
the largest relative net increase, equivalent to about 
one per one and one-half universities. Planning for the 
1972-74 period indicates again no change for the 
"top twenty" and the largest relative increases among 
"developing" universities. 

• During 1970-72 the greatest increase in doctoral pro- 
grams occurred in computer science and psychology. 
In plans for 1972-74, computer science emerges again 
as the field with the greatest expected relative 
increase. 

• Tlie reasons given most often for adding new doctoral 
programs were the development of a new field and 
the national job market. Other reasons frequently 
cited were institutional long-range plans, quality of 
existing faculty, student pressure, and faculty wishes. 
Tlie reason most often given for elimination of pro- 
grams was lack of student interest; budgetary consi- 
derations, quality of existing faculty, and faculty 
wishes- were also cited. 



S<€, for fxampltf. Mayhew. Lewis B., Thf Expansion of Graduate and Profetuonal 
ttlucaiton Dunng thfP^'noJ t9^^t9S0. Sluditi in Fulurc of lf..|Jier EduMiion. Report 
No. New Yorkc Tfie Academy for EducalionaJ Dev^Jrpmeni. Inc. 1969. p. 20. 



A net increase of 256 master's programs in science or 
engineering (equivalent to one program per (hrce 
institutions) was reported for the 1070-72 period, 
one-half as large a net increase is planned for the 
following 2 years. Relating these increases to the iotal 
number of master's departments in science and engi- 
neering shows the 1970-72 net increase to be I pro- 
gram for every 23 departmcnis and the planned 
1972-74 increase to be I for every 46, 

Introduction 

In order to determine the dynamics of the growth 
and decline of graduate programs 2/ jn higlier education, 
a survey was conducted for the Federal Governmeni by 
the American Council on Education (ACl:) through its 
Higlier Education Panel (Hl-P). Tlie survey provided 
information on recent and expected quantitative changes 
in graduate programs. No previous comparable data 
were available. 

Questionnaires were sent in January 1972 to a sam- 
ple of 210 institutions, all of which had previously 
awarded graduate degrees. Among these are those desig- 
nated as: (a) "universities/* i.e., those which give partic- 
ular stress to graduate instruction and have at least two 
professional schools, other than technological schools, 
and (b) "other graduate institutions." i.e., all others 
with graduate programs. Tlie ^^universities" accoimt for 
94 percent of all doctorates awarded tn science and 
engineering in 1969-70. All figures cited or .shown in the 
tables of this report represent national totals which have 
been derived from weigliting and expanding data re- 
ceived fro m 198 responding institutions. 
■> 

The lerms /nutlet's proxramt and diKWrat protrami uwd in Ihiv rcporl refer lo 
officially authorized, forjnafly orpni/ed profjami which lerminjic uiih ihc jwjrd of 
the masier > or docloral deftec. Profram^ need noi comctdc wiih dcpaiimcnli. A new 
prop/am sJiouId be one lhai is new m conieni or requuemcnis. noi merely one wJuhc 
desiRnali'on has been changed. 
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Reference is made in !he report to "lop twenty." *'in- 
terniediate/' and "developing" universities. The "top 
twenty" were designated on the basis of NSF Fehows 
most frequently selecting these institutions for graduate 
study and on the basis of the largest umounts of Federal 
R&D money awarded. Tliese twenty universities ac- 
counted for almost one-third of all doctorates in science 
or engineering in 1969-70, "Developing" universities are 
those which first awarded science or engineering doctor- 
ates m 1900 or later. They accounted for jess than 5 per- 
cent of all science and engineering doctorates. The re- 
maining luiiversities. in the "intermediate" category, 
granted about three-fifths of the doctorates in science 
or engineering. 



Findings 

Doctoral Programs!/ 

Forty-two percent of universities s^zrXcd new doctor- 
al programs in science or engineering in the 1970-72 
period -^1 , but only 25 percent plan new programs in 
the 1972-74 period ^ (c\):\t\ I). 

lileven percent of universities eU:i:hiated science or 
engineering doctoral programs in tne 1970-72 period, 
and 7 percent expect to do so in the 1972-74 period. 

More public ti an private universities fin both abso- 
lute and relative terms) h^ve added (1970-72) or plan to 
add (1972-74) science or engineering doctoral programs. 
Both groups expect fewer additions in the next 2 years. 

Tlie largest number of universities adding new science 
and engineering doctoral programs in the 1970-72 per- 
iod relative to the number of institutions in the category 
was among the "intermediate" and "top twenty" institu- 
tions. However, the elimination of programs was much 
more prevalent among the "lop twenty." In the next 2 
years, the highest percentage of additions is expected 
among the "developing" universities. 

T)ie patterns of net changes in additions and elimina- 
tions of doctoral programs are shown in chart 2. 

Hie largest numbei of new doctoral programs started 
in 197u-7;2 was reported in computer science, other life 
sciences, psychology, and other social sciences. The 
largest number of programs eliminated was reported in 
engineeriug. One-half as many protirams in all science or 
enginecnng fields combined are expected to be started 
in the 1972-74 period as were started in the 1970-72 
period. However, the number of programs added in the 
life sciences and engineering will be about the same in 
both periods. The number of science and engineering 
programs eliminated in both periods is expected to be 
about the same (table 1). 

Tlie net change in number of doctoral programs in 
relation to the estimated number of doctoral depart- 
ments in the field in the 1970-72 period was highest in 
computer science and psychology and lowest in physics 
and astronomy. Tlie net increase in number of science 
and engineering doctoral programs in relation to the 

^ DiU On numbrrf of doctorjl projtnmi added or eliminated by untve.iitici and 
other jvaduale iniiituliom are shown in table 3 at the end of the report. 
^ In academic years 1970-71 or 1971.72. 
5 In academic yeart 1972.73 or 1973-74. 



Chart 1. Percent of universities starting and eliminating 
science and engir>«ertng doctoral programs, 
1970-72 and 197274 



Numlirt Ol 



STARTING PROCRAMS 



Total, all onivrrtittet 
Public 
Private 

"Top Twenty" 
■'Inter mcdule" 
"Developing" 

Total, all universities 
Public 
Private 

"Top Twenty" 
"lnterrr«diaie" 
"Oaveloping" 



219 
147 
72 

20 
134 

65 

219 
147 

72 

20 
134 

65 



^^^24T 



J42.0 



26.5 



^44.2 



^^^^20.8 



337.5 



kmmi i5.o 



J 35.0 



J49.3 



J 29.2 
27.7 
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ELIMINATING PROGRAMS 



11.0 



6.8 



I] 12.2 



32F 

^fe3l6,7 



15.0 
13.4 



J 30.0 



6.7 



0.0 



4.6 



, 1970-72 
^1972.74 



SOURCE; ACC Mfhtf CduUlion f»Atl, Su»v»y of Q w^iw m Cf«da«t« Ptcmtmt 
in Mi#t«/ COufJOw. lfl7J. 



Chart 2. Average net increase in numt)er of science or 
engineering doctoral programs per institution, 
1970*72 and 1972-74 

(Nornnaliied in terms of total numher 
ol institutions in eacti qroufi) 



All universities 

PuhliC 

Private 

"Top Twenty" 
"intermediate" 
"Developing" 
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no change 


^1972 74 


no change 




1.73 















source : ACe »HMr tdue»*ton ^W. S w%#y o< O x>*r* ««* Oft*MH »o»»m 



Table 1. Changes in numbers of science and engineering doctoral programs, by field. 1970-72 and 1972-74 





1970-72 




1 97 


2 74 




Field 






Net change 






Net change 


Niimhcr 
started 


Nuniher 
eliminated 


Niinil)er 


rer 100 
estini:itcd 
departments 
in iicUl 


Nnmher 
started 


Nil ni her 
elinnn.Ked 


Niiniher 


Per 100 
estiniateti 
ilepartnK'iits 
in tield 


Science and engineering 


163 


27 


136 


3.8 


83 


29 


54 


1 ,5 




19 

34 


IS 

9 


4 
25 


.5 
2.2 


17 

35 


3 
6 


14 

29 


1.8 

2.5 


Other life .sciences ♦»/ 


23 


6 
3 


5 
20 


.8 
4.0 


19 
16 


3 
3 


1 6 
13 


2.5 
2.6 




29 


0 


29 


1 1.8 


8 


0 


8 


3.3 




5 
24 


0 
0 


5 
24 


2.6 
45.3 


3 
5 


0 
0 


3 
5 


L6 
9.4 




37 


0 


37 


.5.7 


20 


8 


1 2 


1.9 


Other physical sciences ]>/ 


2 
18 
17 


0 
0 
0 


2 

18 
17 


.9 

8.5 
8.3 


2 
1 


5 
3 
0 


■ 3 

8 
7 


■ 1.3 
3.8 
3.4 


Social :;ciences 


44 


3 


41 


5.4 


3 


12 


9 


1.2 


Psychology 


22 
22 


0 

3 


22 
19 


1.^.8 
.^.2 


,\ 
0 


6 
6 


3 
-6 


■1.9 
-1.0 



* Includes agricullure. forestry, biology, botany, zoology, ecology, embryology, ento- 
mology, genetics, nutrition, plant pathology, plant physiology, food sciences, etc. 

^ Indudes earth sciences, environmental science, geology, geophysics, meteorology, 
etc. 

number of doctoral departments was 1 program for 
every 26 departments for the 1970-72 period and is 
expected to be 1 for every 66 departments for the 
1972-74 period. 

The reasons cited for initiating new doctoral pro- 
grams in science and engineering were most often the 
development of a new field or area, or to meet the needs 
of a national job market. Other principal reasons offered 
in order of frequency of citation were student pressures, 
quality of available faculty, institutional long-range 
plans, faculty wishes, the local job market, recommenda- 
tions of the academic community, balance i^ecessary for 
operation of other programs, and budgetary considera- 
tions. The contributing factor cited most often was the 
faculty's wishes. Elimination of doctoral programs was 
associated most frequently with lack of student interest 
and budgetary considerations. 

Master's Programs 
Thirty percent of the institutions started new mas- 
ter's programs in science or engineeiing in the 1970-72 
period, and one-half as many (15 percent) plan new mas- 
ter's programs in 1972-74. Eight percent of the institu- 

Table 2. Percent of institutions starting or eliminating 
1970-72 and 1972-74 



^ Includes sociology. anlhropo*ogy. political science, area studies, urban studies, 
criminal justice administration, economics, social science, human relations, etc. 
SOURCE. ACE Higher Education Panel. Surrey of Changes in Graduate Pro f rams in 
Hizher Education. 1972 

tions eliminated master's programs in the 1970-72 per- 
iod-. 3 percent e.\pect to do so in the 1072-74 period. 

Table 2 shows comparable data for the vi;n()us types 
of institutions. The additions and eliminations cited 
above for the 1970-72 period result in the net increases 
for the various types of institutions as shown in chart 3. 

The fields in which new master's programs were be- 
gun in 1970-72 differ markedly tVom those in which 
new doctoral programs were stiirted. The largest number 
of new master's programs were hi social sciences, other 
than psychology; mathematics and statistics; engineer- 
ing; and other physical sciences. However, in engineering 
almost as many masters programs were eliminated as 
were begun; in the three other fields cited, compara- 
tively few muster s programs were eliminated. Overall, 
the net increase in mipiber of science and engineering 
masters programs - in relation to the number of 
master's departments - was I for every 23 for the 
1970-72 period: it is e.\pected to be 1 for every 46 for 
the 1972-74 period. 

The larcest net increase tn minibcr dI" master s pro- 
grams relative to the number of mastcr'h deparinients ni 

science and engineering master's programs. 



Type of itisliliilion 


Nil mhcr 
of 

ii)slitutior)siiy 


1970.72 


1972-74 


IVrccnt 
shirting 


Percent 
elitninutin^ 


I;\ peeled 
pcrccnl 
si.irltii}* 


I'A pected 
percent 
eliminating; 


Public 


813 


29..*? 


8.4 


14.9 


2 ^ 


412 
401 


47.1 
1 l.S 


10.0 
6.7 


2.^.8 
S.l 


0.0 

S.^ 


219 
594 


48.4 
22.(» 


I9.() 
4.2 


27.4 
10..) 


SA} 
1.9 



* Some inititutions included in categories other than "'universitiet" may not offer See table 3 for number of masla's proframs added or eliminated. 

p«du«te dcpccs in science or engineering. It is estimated that approximately one-half of SOURCE: ACE Higher Education Panel. Survey of Changei in Graduate Programs in 
the "other graduate institutions" offer no graduate programs in science or engjneenng. Higher Education. 1972. 



the field were reported for 1970-72 in computer science, 
mathematics and statistics, and psychology; the smallest 
net increases in relation to the number of departments 
were in basic medical sciences and chemistry. 

The reasons given most often for starting new science 
and engineering master's programs were somewhat dif- 
ferent from those given for starting doctor's programs. 
The reason most frequently cited was student pressure 
for new programs. Development of a new field or area 
and faculty wishes were also frequently cited. Other 
reasons in order of frequency were institutional long- 
range plans, community pressures, the national job 
market, quality of available faculty, and recommenda- 
tions of the academic community. As in the case of 
doctoral programs, the elimination of master's programs 
was associated most frequently with lack of student 
interest and budgetary considerations. 



Chart 3. Average net increase ^ in number of science or 
engineering master's programs per institution. 
1970-72 and 1972-74 

(Normalized m terms of total number 
of institutions m ejch nroup) 



All institution;: 




Public 



Private 



Universities 



Other graduate 
institutions 



Nri «ll*Ct of tMrlirg «nd ttimnating proframs. 
SOURCE ACE Mi9h«r EduC«lion P«rwl. Survey o! Ch«n ow ,n Giadu4(« Pfoor^mi 
tn H.fth«f Education. |972. 



Table 3. Estimated number of science and engineering programs.started and eliminated, by type and ratine 
of institution, and by level of program, 1970-72 and 1972-74 



Type of institution 


Number 
of 

institutions 


Doctoral programs 


Master's programs 


1970-72 


1972-74 


1970-72 


1972-74 


Numt 
progr; 


>er of 
jms - 


Expected number 
of programs to be - 


Number of 
programs - 


Expected number 
of programs to be -> 


Started 


Elim. 


Started 


Elim. 


Started 


Elim. 


Started 


Elim. 


Total, all institutions 

Univer.sitivs 

I*rivate 

"Intermediate'* 

"Developing:'* 

Other graduate institutions ii/ . . 


813 


163 


27 


83 


29 


339 


83 


156 


26 


219 


157 


27 


67 


"24 


154 


54 


87 


13 


147 
72 


124 
33 


21 

6 


52 
15 


9 
15 


108 
46 


37 
17 


79 
8 


0 
13 


20 
134 
65 


9 

1 16 

32 


9 

18 
0 


3 
39 
25 


3 
18 
3 










594 


6 


0 


16 


5 


185 


29 


69 


13 



.1 .« ■ 'rl'll?'"r '''""'"^ '"^"•""""^■■."^•'y "01 offer graduate SOURCE ACK Higher EdtiCJiion Panel. Suncy of Chongts in Graduate Prozrams in 

xk'fw^ in NLKiNV or Lnpiiuvrinp. ii in L-Nlinutt-il iIliI approximalcly onL-IwIf of the f/ighvr Edttcattoit, 1972. ^"""K" in uraauaic rrograms tn 

"olliir jcrjitiuU- niNhiiii.onN" olfi'r iu> jtrjifujti- progrjniN m Miemy or cnfuni-erirn:. 
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